Background: Otitis media with effusion (OME) is a collection of non-purulent fluid in the middle ear space; it is almost universal in children with cleft palate. Cleft palate (CP) is among the most common congenital malformations, with an overall incidence of around 1 in 700 individuals. Surgical closure of the cleft palate may lead to improvement in the audiological status of the patients, but whether early surgical correction can improve the middle ear status in CP children remains open for debate. Aim: A meta-analytical study to evaluate and compare the outcome of ventilation tube insertion versus conservative management in management of otitis media with effusion accompanying cleft palate. Methods: A review process was used to assess eligible studies drawn from included published medical articles about conservative management versus ventilation tube insertion in children with otitis media with effusion accompanying cleft palate through searching the Medline data base (www.pubmed.com) and Cochrane library. Then Data were extracted and analyzed from the included studies. Results: 30 relevant articles were found, by application of inclusion criteria 8 articles were found meeting the inclusion criteria and could undergo Meta-analysis. Our results have shown that OME in children with repaired cleft palate can be managed satisfactorily without routine use of ventilation tube (VT). The presence of OME does not lead to long term complications in all patients. Hearing impairment due to OME can be satisfactorily treated with hearing aid (HA) in a majority of children. VT need to be inserted only if the child is not compliant with using a HA or develops recurrent suppurative otitis media. Patients should be followedup closely for OME to prevent complications. Conclusion: Routine use of ventilation tube in CP patients should be discouraged; instead Treatment should be based on the need and willingness of the children and their parents. Also with respect to individual bases such when the child is proved to have OME and hearing loss that affect child language and speech development. Insertion of ventilation tubes should be offered as an alternative to hearing aids or conservative management by close otological and audiological follow up.
INTRODUCTION
Otitis media with effusion (OME) is a collection of non-purulent fluid in the middle ear space; it is almost universal in children with cleft palate. Cleft palate (CP) is among the most common congenital malformations, with an overall incidence of around 1 in 700 individuals (1) . Children with cleft palate are highly susceptible to OME because of abnormal insertion of the levator veli palatini and tensor veli palatini muscles on the Eustachian tube, resulting in poor active opening of the tube and developing OME Surgical closure of the cleft palate may lead to improvement in the audiological status of the patients, but whether early surgical correction can improve the middle ear status in CP children remains open for debate (3) . In fact, CP patient will develop particular problems because of the earlier age of onset, prolonged course, higher rate of recurrence, higher incidence of surgery and later complications, and potential diagnostic difficulties (4). OME can impair hearing at stages thought to be important in the development of language, behavioral and social relationships. As a consequence it can influence the quality of life in these individuals (5) . The aim of this study is to evaluate different protocols for management of OME accompanying CP children. Outcomes measured in this study are effectiveness of ventilation tube insertion (VTI) versus conservative management for hearing, speech and language development. Complications and sequelae of the treatment modality in the form of tympanic membrane 1317 perforation, retraction and tympanosclerosis were discussed.
MATERIAL AND METHODS Eligibility Criteria
This study followed the methods used in Preferred Reporting Items for Systematic Reviews and Meta-Analyses. Eligibility criteria were Studies Inclusion criteria Papers in English language, Papers in the last 30 years, only ones conducted on humans and comparing outcomes of two management protocols of treatment either conservatively or by inserting VT. The patient population was defined as children (>18 years old) diagnosed with any type of cleft palate, including unilateral or bilateral cleft palate with or without cleft lip, cleft palate only, and submucous cleft palate or Including patients follow up as regard one or more of the following: Hearing results-Language development-Complications or sequelae of treatment.
Exclusion criteria
Papers not in English language, Studies before 30 years, Patients without cleft palate or CP patients with other associated otological diseases, Papers not including follow up or Articles containing only one group of patients treated either conservatively or by inserting VT.
Only articles fulfilling the criteria of screening are included for further steps of data collection, analysis and reporting.
Screening and evaluation
Included published medical articles about conservative management versus ventilation tube insertion in children with otitis media with effusion accompanying cleft palate through searching the Medline data base (www.pubmed.com) and Cochrane library, following key words:
Otitis media with effusion in cleft palate patients, Cleft palate and glue ear, Timing of tympanostomy tube placement for cleft palate patients, Conservative management of OME in children with cleft palate or hearing loss in children with cleft palate.
Studies yielded by the Medline search, after blinding the author name and journal name, were screened by the investigators. Screen form of the articles: Included articles: These are which fulfilled the above mentioned inclusion criteria.
Excluded articles: Articles which miss one or more of the above mentioned inclusion criteria or with one or more of the above mentioned exclusion criteria. Irrelevant articles: articles that may have one of the keywords but different purpose from our study. Relevant articles: after exclusion of repeated and non-relevant articles, articles which contain one or more from the above keywords were included.
IV) Data collection:
This study used a standardized data extraction sheet for the articles deemed eligible. Data were extracted from the included studies by 1 author and then checked by other authors. Estimates from included studies were pooled using both the DerSimonian laird randomeffects method (REM) and the Mantel-Haenszel fixed-effects method (FEM). The effect size estimated with the random-effects method was considered if there was evidence for heterogeneity across the studies. Otherwise, the fixed-effects estimates were considered.
Examination of publication bias
Publication bias was examined using the following methods:
Funnel plot
The funnel plot is a plot of the estimated effect size (OR) on the horizontal axis versus the standard error for the effect size (as a measure of study size) on the vertical axis. Large studies appear toward the top of the graph, and tend to cluster near the mean effect size. Smaller studies appear toward the bottom of the graph, and (since there is more sampling variation in effect size estimates in the smaller studies) will be dispersed across a range of values. In the absence of publication bias the studies are expected to be distributed symmetrically about the combined effect size. By contrast, in the presence of bias, it is expected that the bottom of the plot would show a higher concentration of studies on one side of the mean than the other. This would reflect the fact that smaller studies (which appear toward the bottom) are more likely to be published if they have larger than average effects, which makes them more likely to meet the criterion for statistical significance.
Duval and Tweedie's Trim and Fill
If the meta-analysis had captured all the relevant studies the funnel plot is expected to be symmetric. That is, it is expected that studies would be dispersed equally on either side of the overall effect. Therefore, if the funnel plot is actually asymmetric, with a relatively high number of small studies (representing a large effect size) falling toward the right of the mean effect and relatively few falling toward the left, one may be concerned that these left-hand studies may actually exist, and are missing from the analysis. Duval and Tweedie's Trim and Fill method allows one to impute these studies. That is, one determines where the missing studies are likely to fall, adds them to the analysis, and then re-computes the combined effect.
The method is known as 'Trim and Fill' as the method initially trims the asymmetric studies from the right-hand side to locate the unbiased effect (in an iterative procedure), and then fills the plot by reinserting the trimmed studies on the right as well as their imputed counterparts to the left of the mean effect.
RESULTS

Study Selection
Over 420 articles were found, after removal of duplicates they narrowed to about 260 articles, with application of exclusion criteria about 30 relevant articles were found, by application of inclusion criteria 8 articles were found meeting the inclusion criteria and could undergo Meta-analysis.
I. Comparative effectiveness of VTI versus
conservative management for hearing, Speech and language outcomes. AHearing: Two retrospective cohort studies in this metaanalytical study (6,7) included comparisons of the hearing outcomes between children receiving VTI and those undergoing watchful waiting in a 3 to 9 year follow-up period. Normal hearing was defined as an average of the pure tone thresholds at 500Hz, 1 Hz, and 2 kHz of less than or equal 20 db. Studies are of moderate quality and level 4 of evidence. The two studies included in our meta-analysis with total number of 157 patients and the effect was estimated using odds ratio, and P-value with CI 95%. There was substantial heterogeneity of the estimates reported by the included studies (Cochran Q3.810, p-value, 0.051; I2 (inconsistency) 73.6%). Pooling of the studies using a fixed effects model showed an odds ratio of 1.561 with a 95% CI of 00.719 to 3.391which was not statistically significant (p-value, 0.260). 
B-Speech and language development:
In our study, comparisons of speech and language outcomes between children with and without VTI for OME were performed in 3 studies . Two of them are moderate quality retrospective cohort studies and showed that VTI is beneficial for speech and language outcomes in children with cleft palate and OME (8, 9) . The three included articles in our meta-analysis had total number of 313 CP patients. Speech and language development were assessed at the age of three and followed up then reassessed at the age of five. This period was supposed to be critical for language development. The effect was estimated using odds ratio, and Pvalue with CI 95%.There was moderate heterogeneity of the estimates reported by the included studies (Cochran Q3.764, p-value, 0.152; I2 (inconsistency) 46.9%). Pooling of the studies using a fixed effects model showed an odds ratio of 0.448 with a 95% CI of 0.251 to 0.800 which was statistically significant (p-value, 0.007) favoring interventional management. Using Trim and Fill the imputed point estimate is 0.274 (0.167 to 0.452). 
II.Complications and sequelae of VT insertion versus conservative management for OME in CP patients.
Six of the articles included in this study reported post-VTI complications and sequelae (6,7,10,11,12,13) . We extracted the results as regard tympanic membrane perforation, retraction and tympanosclerosis.
It provided comparisons of these problems in cases where VTI was or was not implemented to deal with OME. Patients who did not receive VTI were managed conservatively either by watchful waiting or using hearing aids. Data obtained from these articles revealed significantly higher rate of complications among children who received VTI, compared with those who did not receive this treatment. Among the various types of ation, eardrum perforations (incidence 1.3%-19%) are the most commonly reported sequelae after VTI, followed by eardrum retraction (incidence 11.5%-
36.8%) and tympanosclerosis (incidence 11%-37%).
A-tympanic membrane perforation: As regard tympanic membrane perforation, four retrospective cohort, moderate quality and level 4 of evidence studies were included in our metaanalysis with total number of 366 CP patients (6, 10,   11, 12) . pooling of the four studies using a fixed effects model showed an odds ratio of 9.119 with a 95% CI of 2.120 to 39.226 which was statistically significant (p-value, 0.003) favoring conservative management. Measures of heterogeneity revealed unimportant heterogeneity of the estimates reported by the included studies (Cochran Q1.479, p-value, 0.687; I 2 (inconsistency) 0.0%). Under the fixed effect model the point estimate and 95% confidence interval for the combined studies is 9.119 (2.120 to 39.226). Using Trim and Fill, these values are unchanged. 
C-Tympanosclerosis:
As regard tympanosclerosis: Pooling of the five studies (6,7,10,11,13) using a random effects model showed an odds ratio of 4.671 with a 95% CI of 0.494 to 44.136 which was not statistically significant (p-value, 0.179) denoting equivalence of both management strategies. Measures of heterogeneity revealed considerable heterogeneity of the estimates reported by the included studies (Cochran Q19.424, p-value, 0.0006; I2 (inconsistency) 79.41%). Under the random effects model the point estimate and 95% confidence interval for the combined studies is 4.671 (0.494 to 44.136). Using Trim and Fill, 3 studies are missing and the imputed point estimate is 0.531 (0.055 to 5.118). 
DISCUSSION
The care of children with cleft palate who are suspected of having OME should be undertaken by the local otological and audiological services with expertise in assessing and treating these children in contact with the regional multidisciplinary cleft lip and palate team (14) . Management of OME in cleft palate children is a controversial issue; some believe that surgical intervention by routine ventilation tube insertion is very helpful and advocate it, while others do not recommend the aggressive treatment and prefer conservative management in the form of watchful waiting or using hearing aids. The purpose of ventilation tube insertion in cleft palate patients is to improve hearing at an important cognitive and language learning time and also to try and prevent long-term ear disease However, the insertion of ventilation tubes should not solely be based on the presence of fluid in the middle ear
. In our study we have shown that OME in children with repaired cleft palate can be managed satisfactorily without routine use of VT. The presence of OME does not lead to long term complications in all patients. Hearing impairment due to OME can be satisfactorily treated with HA in a majority of children. VT need to be inserted only if the child is not compliant with using a HA or develops recurrent suppurative otitis media. Patients should be followed-up closely for OME to prevent complications.
Owing to the results of our meta-analysis, , it was found that hearing acuity was less impaired in the active treat ment group, though the small difference in magnitude may mean limited clinical importance. Speech and language development were better in group underwent VTI. Higher complications rate was recorded with the intervention group. By following the conservative policy, our complication rate is minimal and the children have satisfactory hearing levels. The lack of evidence on the optimal treatment for OME in children with CLP should raise the attention for a relatively conservative approach. However, only a consensus between patients/parents and surgeons regarding the most suitable treatment strategy for OME can ensure the greatest benefit to individual patients. Future, more focused, well conducted; adequately powered randomized control trials could be considered. The main limitation of our study was that the included articles included small sample size, different age groups and different periods of follow up. The heterogeneous nature of these studies made the meta-analysis difficult. There are few well-conducted, high-quality, and randomized controlled trials (RCTs). One of the reasons may be that most parents need strong recommendations on effective treatment rather than allowing their children to be randomly selected into either an experimental or control group, especially if these children have undergone or will undergo a series of major invasive surgeries following birth. Another reason for the lack of adequately powered RCTs in this population is that it might be harder to obtain ethical permission for this group of patients.
Future, more focused, well conducted randomized control trials could be considered on a specified age group, or standardizing a particular practice to determine the most appropriate protocol for management of OME in cleft palate populations. These suggestions are consistent with the research recommendations recently published by the UK National Institute for Health and Clinical Excellence (4) , which stated; "There is no doubt that studies of OME in patients with CP require careful planning, multidisciplinary teamwork, and long-term follow up. Furthermore, there are also many different outcome measures that need to be assessed. Experiences and results obtained from existing studies on cleft and non-cleft populations can help inform future studies in children with cleft lip and palate".
CONCLUSION
Owing to the results of our meta-analysis, it was found that hearing acuity was less impaired in the active treatment group, though the small difference in magnitude may mean limited clinical importance. Speech and language development were better in group underwent VTI. Higher complications rate was recorded with the intervention group. By following the conservative policy, complication rate is minimal and the children have satisfactory hearing levels.
